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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress an offset 
generated by the translation of an objective lens and the 
inclination of an information recording medium and to 
keep the amplitude of a tracking error signal at maximum 
even when a track interval of the medium is changed by 
providing a phase adding means for giving a phase 
difference of 180° to a half surface of one light beam. 
SOLUTION: Two light beams including one light beam to 
which a phase difference of 1 80° is given to nearly a 
half surface by a phase adding means 37 are 
converged/projected on an information recording 
medium 5 through an objective lens 4. The convergent 
spots are arranged on the information recording medium 
5 so that the interval between the convergent spots 22, 
38 formed by two light beams in the direction orthogonal 
to a track 8 on the information recording medium 5 
becomes almost integer multiple of the track interval. 
The tracking error signal is obtained from the difference 
output of a pair of bisected photodetectors 25, 28 
receiving light beams from the information recording medium 5, respectively. 
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il^M^Btey* <0r**<Dt\ K*(Da 1n , (-★ *x' , -y' ) 

a 1nv (-x' . -y" ) =exp { 2 tc i -W 1nv (-x* , -y' ) } 
= exp {2tc i * (0. 25)} 
= exp ( i • tc/2) (22) 

jiS©36^**rtti/q#iM*"C 2otHr-c, IiAt©a lB v <-x' . -y* -i/q) 
6* (-y' - l/q) \*W£fktt£Z><0 it 
a^nv (-x* . - y' ~ 1/q ) 

= exp {2 tc i • W 1nv (-X* , -y' -1/q) } 
= exp {2 tc i • -0. 2 5} 

= exp {- i • tc/2} (23) 
<tr#£ 0 «ot, S: (2 2) . (2 3)^t, 4(21)^ 
A d_, )nv = R, • exp ( i • tc/2) 

+ R.i • ex p {2 tc i • v 0 /q} - exp {- i -tc/2} 
= e xp ( i • tc/2) • [R. -R-, • e x p {2 tc i • v 0 /q} ] 

(24) 

<tfr£ 0 * (2 4) $CR\U KS-rit, 

[0 0 2 7 ] JfclC. 5£(5K (6) t«(23), * 
Ad, lnv = e x p (- i • tc/2 ) 

•R B [l-a l -exp (i (0,- 2 7C • v 0 /q) } ] (2 5) 
Ad_ lln v= exp (i • tc/2 ) 

• R Q [ 1 -<*.»• exp { i (0.i+ 2 tc • v 0 /q) } ] (2 6) 

««a, B*h*hr©3eaw«^ia (2 * (2 6) *s*-rftac»&*i. ^n^en«, 

I Ad, 1nv I 2 = I R 0 I 2 [ ( l + <*, 2 ) -2arcos (</>,- 2 tc ■ v 0 / 
q) ] (27) 
I Ad., ,„ I 2 = I R 0 I 2 [ ( l + a., 2 ) 

-2 or., • c o s (<K, + 2tc • v 0 /q) ] (2 8) 

<hfr£o fcfftCC, 2o©S*H35P60a**-€-*i-eni* *d, lnv . Id. a 1nv <b*Tti«, 

I d a ... = K, • I Ad, iBW I 2 + U/2 (29) 
I d., inv = K., • I Ad., i„v I 2 + U/2 (3 0) 

TE, nv = K, I Ro I 2 • 4 a, s i n 0, 

• [— s i n (2 tc • v 0 /q) ] (3 1) 

TE lnv tiTECD^^SlK^^/cfcOi^t' /c 0 

tewi 8 0jeM^orc^/c^r*>^c<b^$n 50 ^OMMItTEStt, »»u>xaai»K:J:**7-fe 



(7) 



-81942 



11 



12 



h tf&mz t ^ im* s titc t> ©-e* -s. c t 3 

TEl= Al- s i n ( (2s ■ v, 
CCT. Bl • uBuas/hSC^CuKtttfllT-S^-k 
? hfiS^-C* 0 , jft**082 5 _t©7fc** ^3 1*iy 
<DjEttMC®m-?Z C tic <fc -,-CStt 2> 4>©-C*S„ 
Sfc. Altth? » i'tllifJS»©»ttr**. 151 CRMS 

TE2- - A2 • s i n ( 2 x • v„ /q ) + B2-u 
£3Hf-5. CCT, B2 • uiiuifi'bZ^ftiCuiCttm lO* [0 02 9] gfc. 



*«. St (13) ^rffl^r^TOcfc^Cca^Ci^-c* 



/q)+ Bl-u (3 2) 

« -c. Office l 8 OgofitB^^^nfce-AKJ;^^ 

•y >> ^ ■7)\,m-e<bm&-h'c&> £ t e 2 rass ( 3 1 ) *» 

6. 



(33) 

Wi£K:<fc'3K: t TE2 ©h7-^i 



n^tv 7£t&*0212 8 _k<D3bX#-y 

Y 3 2 ifi y ©iE^fr CtigSj-r S C £ it £ o X%l£.?Z> i> 
<DV&2> (Cftfct, #N2jU>X©&jtK:J: h 3 

lomm-tzysfttxxv h 3 2©^Krr£:ma)«i5)D 

•C*'4C4*Si*L'rfc»). ^&B2 «(fc&Bl iRW 
^-c*£) . ★ 

TES = TEl- (B1/B2) -TE2 
= Al • s i n (2 it • v„ /q ) 

+ (BVB2) A2 
= {Al+ (B1/B2) A2) 

t o o 3 o 3 islSlfc. ^-Y^^cDM^K^turfc^ 

*0gi:©7fc*tf h 3 1 t 3 2<D&mt*>JjfafimC-C 

K2F7^tC;ttl,TW£&5<£5CCi2gt>;rc© 30 
"C. RBBI©ftfc ^^©gfflO^f 1 a* *— 3©5fe-^ 

fir-C*5*><=>-C£>-S <> 

[003 1 ] *&6©fl5S§2 . m 5 «C©^BJ©Hffi©)B 
B2 & t- 7 * * > ^M^ffiSS©«}0c*^-ri4m 

HtCfcHT. Wl. 2, 4, 5. 6. 8. 
9. 14. 9<£fnLtc'&5kffl!p<Dt><D£m 40 

3 9«^7tjSl^e.©7ce-A^r3*©3fetf 
-AtC^iJfS <»;<!: fete, -g-© J 5%2*©?fee-A©K 

*bccbs 1 8 o m.<omm^?L zmmua^&t ur 

©Htfrt&^f. 4 0B3 iM-5r U>X2a>e»©Wrfc*- 

&zm.m?z>± *ncmm mt&# 5 e. ©s#t tr - a * 

gia^if^b'-A^X'J 4 1. 4 2. 4 3{JtflB^ 

u, (x,) = h (x,) (fc/cl, y, 
u, ( Xl ) = h (x,-X,) «SU 



W^fiflJTEi iih^r 1 8 ogfhrfco, — 

A2 *5 h =7 9 l'«iWffiS»©»I'C*S (06&A2 ttffift 
AlilHtfHf) . €6oT. «US»JfWMBS©*J»G*Bl 

tB2 ©tbcc^L< LTf^tt* 

^TESti. 



s i n ( 2 Tt • v, /q ) 
s i n (2?t • v. /q) (34) 
^IStSM6±-C©3o©»^Xji< ^ h-C*^„ 3o©^l7c 
Xtf?h4 1. 4 2. 4 3^6©SStt-ABO'i^O 
A-,^-i>{C^to6nfc3 0©2»f!l7£^?Bll2 5. 2 
8. 4 5-CStE<5*T.&. CCt. 4 5*JjlSS©»Sgl (C 

^L-ciTfc(cjnAe.nfc27>S!i**^as-c*«3. 4 6. 

4 7*5 2»S9^*I»1S4 5©2-50f3fflr&S. * 
fc, tfcSit S@ 6 K«S3ntl,>S*s. 3o© 2# 
*9**l*aS2 5 . 2 8. 4 5±4U*-£ft-e*-l7fcX#* h 
48. 4 9. 5O*i0tS$nS. 5 1»2^f9^^nH 
4 5©tB^*s#J^$n-5^iftlftiS. 5 2. 5 3«-en 
^timnGx G2-C*SBj^Jf#ififIgT'*^„ 
[0 032] 06 KC©^©*J6©0^2 iOs^X . 

-S. ch(J. — MWictiTfe^'^x©.*:^^^^^ 
/El*?* hx^9=->^©^©{C-ClHa ; SrOl-j-fc4>©r 

a«©*^^» K-m. iHijTts^©^«i* 1 0 ^ 

6 1 0 0 m CCgSt;* ft £. Mtl?6MJ: ^CC. ±^ 

m)Mm®m<D®.wtTmft<D®mm&(DQ.m& 1 8 0 

BWttori,**. JWTTii. leIWST-3 9*ffiCi-5>c4 

cefc-p-c. ii!)Tsn/ci^. s^. -i^©7fetf-A© 

±^®4T*MP^CC 1 8 0@[©fita^?:^-C^^^CC 
[0 033] 0JfftS^Cc-fi|Aj:3fetr-A^MS*3ftSi© 



>0 ; ±*ffi) . 
Yl <0 :T*®. 



i-^A^n-S. CCt, A«[eI*rtS^-©JS«l!t?$>S„ 50 cc. 



= A/2) 
(35) 

7 =y 0 - 7 r ©H#f£rSe£fflt>TJb¥ffi©|51 5f 



(8) *WB¥9-8 194 2 

13 14 

%tT3m<DMft%<bm%*?£&>z>o *r. y, >oo* *««^6cD@jf*©a*JSi*a53 k: ffiu a . (x 2 )&*, 

u„ ( x 2 ) = k S h (x x ) • exp (i • 27tx 1 x,/AL) d x a 

(36) 

r^^n^o ccr\ Afcttfctf-AOjgfi, Lfctt£» *tg*I35*&u lb (x 2 ) 
ffi[§tr£>&. y, <0©««*6©llSPr*©«*5K 

u 2b (x,) = k i h (Xx-Xo) • exp (i • 2 7rx t x 2 /A L) dx, 

(37) 

,) = k S h (s) - exp { i • 2 tck 2 (s+X 0 )/AL) ds 
= k • exp (i • 2tcx j X () /AL) 

• Sh (s) - exp {i •27Cx 1 s/AL} ds 
= exp (i • 2ttx 2 X 0 /AL) • u 2a (x 2 ) 
= exp (i -tcx 2 A/AL) • u la (x 2 ) (38) 

a^arr*. *tr-A3&sLfiaBLfc«F©± i*b«*o *ox 2 ^c±l • (a/a) ^KA-rntf, 

firS«x 2 ffi«r\ ±L • (A /A) T*&£(DT\ ±SJ ★ 

u 2b (±L • (A /A) ) =exp (± i 7r) - u u (±L - (A/A) ) 

(39) 



x i X o s 
u 2l> (x 2 



tt+ 1 8 OgOtlffll*, - 1 9BJH6©±«4T* 
[0 0 34] H7ttC©l6?IJ©*lfc©*«2K:*>C»r, 

t*ata»ffi6±ro3^oas*^^y h4 l, 42, 4 

5, 28, 4 5±r©^#? hfcj^h ^ 

4 l«0^B9TXCcJ:««je^«? K 4 2#-l*l 
•fXCCj:«iBex^9 K 4 3 3Wl^BJf3ecc<fc*«3e 

«*SB»ttH3^LfclB»©«JBl©fc©K:, 2# 
fU*^DS 4 5^6©ffi^OMi^ SS&tfiPsSS 5 1 , 
ttMNIB5 1 4>Mtti#TE3 **WS*J»G3 OpJ^ 
»Wf(M5 3*Al*.. 03^(DfiJf#G<DpJ§£ 
jpjf#*f "US 3 5 (Dftfr 0 CC«f#G2 ©pBE*J»«i»S 5 

2*i2aL/cfcor*€> 0 shhatei, G2 ttstifc 

iffl*TE2 . G3 fg$n/c^W^jTE3 K£tt*tf«S 

TEl = Al- s i n ( (2 7r • v 
CCt, Bl • u»u3W/hSC^CCu«cl:bW"rS*7H2 



*>£'K£ft#TES3Pft&tl&. tS«fSiaffi6±-C0 3 
OOjH*>C?J<^ 1 , 4 2, 4 3CD5*3, 4 1 ttlS 

20 (Dmmzomytx&v h-c$>*) , 42, 4 3»2o©« 

X#»h4 1, 42, 4 3©9%»8rr*2ffl©*** 
KDy#|fil (h^^^CCfi^TS^lpJ) 0BBKB 
*£fc*<fc5K: 4 H«»?-3 9*SHIEB«3*i"CC»i. 
B7rt2Rftr&a%X4«? hOBBfiWC***. h 

[0 0 3 5] mM<OJ^M2 &Cfet>T ih7v=t> 

30 zBjmznmommi tmc~c$>z&s jos©»»2t 
*^a*6S6nssw*TEi tt, a ( 1 3 > 

,/q)+ B1«u (40) 
♦ ^®{c 1 8 0SO{4tB^^6n/cfcf-ACCj:^^ 



»H*»t»0, i6WBB2 5i(Wex#7 h48^y 40 
<£>IE:£fa cc ^ft-r £ C <b cc J: -o r £ h <OT $> & . 

TE2 = - A2 - s i n (2 it • ( v 0 



6k 



+ e) /a) + B2 • u (4 1) 



h4 2©y^IajOiE*l{bO/ciParar*5o 
[0 03 6] B2 • uteu^£^B$&Cu Wttffl 

F4 9^y OiE^r&3 *C«1&T & £ <h <£ & fe 

OCTC&So TE2 0h^^«K«#©tt«ttTE2 i* 

TE3 = -A3* s i n ( 2 tt • (v 0 - e> /a) + B3- u (42) 



*Jt^<Tl 8 OX (1 + e/q) Sftltfe^ -A2 # 

vzmwii&ft&mm'c&z ($s*A2 tt«jRAi± 

BW-sf) . S&cc, fe^-oco¥iici8 0KOfiffl^ 
-STE3&S (3 1) ^6, 



(9) 
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£SHi-S„ CCT. B3 • uteu&'hZ^mcutCibM 
Vf$.ftX$><0. *W4 5±©fX : i<7 
h 5 OifiyOiEfiftlC&tbTZC tic Z^X^t 2>b 
<DX$>Z>. TE30h7'j f ti»rJ$7}©{itl«:T Eli 
th^Tl 8 OX ( 1 - e/q) S-rnTfctJ. -A3 

TE' =-C-cos (27te/q) 



[0037] *&«:. nJ^f<Jf#if flS 5 1 ©fijf#Gl * 
lltl^TEl ©Gl fg©^7-fe^ hfiS^CDSllfliTE' *10 
TES = Gl- TEl-TE' 

= Gl - Al- s in (2 7T • v„/q ) 

+ C -cos (2 ?re/q ) • 
= {Gl- Al+C • cos (2 7te/q ) } 



mn^) . -xic. 5j£«flM»*S5 2. 5 3 -en-en© 

fiJf#G2. G3 &MH+JTE2 ©G2 ^OY^vfWm 
f$ft<Dmm t, T E 3 ©G 3 fig© h7^ 8t»rJ&7K>lfi 

u < &s J: 5 ccg^ u jrairrntf, 

•sin(27CV„/q) + D • u 

(43) 

jrrntt. 



i n ( 2 7t v,/q ) 
sin {2 k v,/q ) 
(44) 

[0 038]fiK, ^6S©0SI2{C*J^-C. IHJrfeT 
«1 8 0g©{4tlM#$>£^-i*&©{C < C©{£fflM#l 

8 0 8*6 i8o- s/itm. (s5?t» -rtitcm-s 
Koor^grrs. *r. ± i ^mf^©-t*ffi<tT^ 

E©{jifBM£3fc«>5. cn«. SC (3 5) cc*s<,»-c. 

(45) 



Ztxtc. tcic[y. i-7 -v + ^gHHi-sfTE S©J©g« 
e©7^^Sicfi!<#L/-C^{b-r^*. e/q©ffi#gffc© 
*§£\ BP%> h©y#fa©R8R3*5*i 20 

J: ^ i f- 7 f *RI]|^©^fg©Jg£«C^<t |BH£ 
CC. *f ^ {-©ft K» L. t «>£t(»103 o©3E 
h©^ttT-5^fSlAS|5lD-C*S©{iBJf>*^cC© ★ 

X, = A/2+A5/ (2 7t) = (A/2) • (1 + 5/tc) 

ig(,^cJs^cc*a^-r*©-c. (4 5) o 1*6) (cfuts. 

u„ (Xj) = e x p {i -27cx, (A/2) 

• ( 1 +8/tc) / (A L) } • u„ (x,) 
= e x p ( i • k x 2 A/ (AD) • exp (inx, 5 A/ (tc A L) ) 

• u,. ( Xl ) (4 6) 

3«c. ±5£SCx,= ±L • (A/A) *RA?ti ♦3<*tf. 

u, b (± L • (A /A) )=exp(±i7t) • e x p (± i ?r 5/7t) 

u„ (±L • (A/A) ) 
• u„ (±L • (A/A) ) (47 ) 
*^3 9K£oT£D/ci;W3tfafc«c.£^Tf#6ft-5m-^ 
X$>2>. iXmV^tiCldUXii (te+5) ^rT^<D& 
ffl^WftlSn/cit^Cili. 5$(15) ©0. 2 5 
«C5/(4 7t) fcfa&SCitCttjfc-r*. 
y) =0. 25 + 5/ (4*) (fc/cU y>0©£t?K 
y) = -0. 25-5/ (4tc) (fc/cl. y<0©<ht) 

(48) 

-C*5. LfcTJS-or. (4 8) 2»e>te«>T, 5$ (l 3K v *lt»r(K7}TE2t *5felT©J: ^^*6n-S 0 

6) (3 1 ) £X<D3Yn*ft'?t. TE2fi©F7 * 

TE2t=K 1 |R„l , -4a 1 sin</> 1 - [-s in <2« • v./q — 5) ] 

(49) 

[0 04 0] TE3**J6-5>„ TE3«0JrtS ★ <tTJSM©P^(CttJ^.fcl»^%#^-S. Ch«S(15) 

^•3 9k+.ot£d/c- i'&mvr%K£.^>xmhti*>m ©mutest (50) 4ffl^-2.ci«:*tic;-r-s>o 

-^-r&5©T. - (tc+5) ^^T>©t4+iM«r±JS®* 

W 1nv (x, y) = -0. 2 5-5/ (4tc) (fc/dU y>0©<h*) . 
W ln . (x. y) = 0. 25+5/(4*) {tctcO. y<0©i#) 

(50) 



= exp ( + i 7C (1+ S/%) ) 
*f#S. St (4 7) (Jl^lelSTTfeK^L-Ctt (tt + 5) 

7f7> ©fita^*s . - 1 ,xmiRJticn c r »- ( * + 

5) 7?--r>©{4tB^*^D^)C<!:^l»b-Ct,^„ 
[0 0 3 9 ] Ml^T, TE2 **Js?)-2>„ TE2 «ll*ftS* 
W ,„ (x, 
W l0 . (x, 



(10) 
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Wc#oT. S(50) &6»&8>T. S(16)A>f, 
(3 1) *-trolttV*1f9&. T E 3 41© (•77 * 

TE3t = Kx I R. I 1 • 4a,s i n*. 

[004 1] Virffi-? r, pj^f iJf9ftt«BS 5 2. 5 3 
tt^tt©ipJf#G2 . G3 *EID«:iSH«jTE2 ©G2 fS 

li. - c o s S • s i n ( 2 it • v, /q ) KifcW S 
^7^i'iWsS^^tfTE , *sf#6nS„ CCD ft 10 

d<D&£ictbmL-amste{s,T-?z. teish 
ei (Dgfrhnbtxzb? ^mmw^TE s«t & 

[0042] *%CC . fStamiA 2 StJ!)5 

<t. HJtecom^i-r^fcfij^.fcfln^r. ffmsBSAM* 

[0043] 20 

[0 04 4] 2#©:ftfc*-A£#!^U<>X3:;ft-0-Ctf#R 
-AOBg^MtcBgl 8 Offi©fl:«a*#A*fiHH«ftl* 

#H^9*IHW©»&S»tSifcSJ:5CcffiBU COW 
«EINIflnB»6 ©# f - A£-£ ft-?=*i— *t© 2 ^S9*^ 

[0045] *fc. 3*©jfetr-A%*f!BjU>X*^U 

rt«ra^^Kjft*j«ew-J-**^v Ktc*5t»r. -e© 

5fc2#©3fctf-A©*tf£ffiK:* 1 8 oft©{4ta^£-^ 
jtSffiffltttO^ai Lt. B8¥M©JI»!*Si§©{itl# 
5-*©«MRBtc«liSStifcja«1iJS©t!lLffi4* 1 8 0 



* l&fr T E 3 1 *i«T© «t 5 €> tl Z> . 



[-s i n (27C • v„/q + S) ] 
(5 1) 

©7fck*-A£^tt-eft3ffiI©2 #SI:)fctfc*ngrS3fc L- . 

3 M<D 2 ^%41ttD8©ltHtf7* 6 h ^ » * > aTRSHt 
^r£f#& <fc 5 cc oft©"?, iry-tevY OSSteWBtorcfr 
3<> #>o, h^**[HK{c#r£t£aS£©&?W4fc 

ffiab-c/M < . § etc, jg?fcx# h ©ES-^ffita^in 

[■nOMUHKSi] 

[01] ce>$m<DmM<Di&m i -c&e*^ » f© h 
[ei 2 ] mi icisv zmmm^-8L<D-w*:^-?wm 

[@3] C©^©HSS©JB^gl{Cfc(,=>-C. tt$RIEIi 
®±©»3feX4< 9 h©fegM^i. 2^SiJt!c^^I. h 

[04] c©f&nji©jufe©^agi ccfct^r. ftf^x 

[05] C©*WI©Si^©«»^r**3fc^» F©h 
5 v ^taM^m^S©^RS ; Sr^-ri4m0-C* S 0 
[06] c©B^©*ife©Jf5gi2«:*iCir, tirtBttfln 

[0 7] C©^©H^©^S|2tC*3lir > tS^glB^ 
B±©»7c X # •;. h ©{4gKI^ i . 2 #f dTt^S. h 

[08] ts*© h ^ * > ^^M^a^g©^^^* 

^-«0S0-C*?> < , 

[09] fi£*©ffe© h77=t> ^M^tH^g©»RE 

^■r#4ta0-c$)S. 

[0io] «e*©te© h ^ 9 * > ?mmtfim%imcte 
i>x> $imzmm±<Dmjtx# -j h©&gM«<t, 2^ 

^-r0-c*s. 

[0in ee*©ffe© ygitffliaK *$ 
i »r . 2 #t!i#;tfc*D22©Mm;*j iF7 7+> #mmm^ 
^•r0r-*-5>„ 

[*?-st©!&BJi} 

4 im^>X. 5 fS«IB»j«(*. 8 1 
6. 17 $&tm. 2 5. 2 8 2^f«7c^a]S. 3 
3. 3 4. 3 6 SttWRS. 3 7 mmtiU^®*. 
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